The integration of a Stat3 specific peptide aptamer into the thioredoxin scaffold protein strongly enhances its inhibitory potency.
We are characterizing peptides which are able to interact with functional domains of oncoproteins and thus inhibit their activity. The yeast two-hybrid system was used to derive a peptide sequence which specifically interacts with the dimerization domain of the transcription factor Stat3. The activated form of Stat3 is required for the survival of many transformed cells and Stat3 inhibition can cause tumor cell death. The genetic selection of specific peptide sequences from random peptide libraries requires the integration into a scaffold protein and the expression in yeast cells. The scaffold protein, a variant of the human thioredoxin protein, has previously been optimized and also allows for effective bacterial expression of the recombinant protein and the cellular uptake of the purified, recombinant protein. We investigated the contributions of the scaffold protein to the inhibitory properties of rS3-PA. For this purpose we compared rS3-PA in which the ligand peptide is embedded within the thioredoxin scaffold protein with a minimal Stat3-interacting peptide sequence. sS3-P45 is a synthetic peptide of 45 amino acids in length and consists only of the Stat3-binding sequence of 20 amino acids, a protein transduction domain (PTD) and a Flag-tag. Both, the recombinant rS3-PA of 19.3 kDa and the synthetic sS3-P45 of 5.1 kDa, were taken up into the cytoplasm of cells by the PTD-mediated transduction process, inhibited Stat3 target gene expression and caused the death of Stat3-dependent tumor cells. Stat3-independent normal cells were unaffected. rS3-PA effectively inhibited Stat3 function at 2 μM, however, sS3-P45 was required at a concentration of 100 μM to exert the same effects. The more potent action of rS3-PA is most probably due to a conformational stabilization of the Stat3-interacting peptide in the context of the scaffold protein.